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Fields of the normal stresses σzz and σrr and
shear stresses τrz
a) Phase transformations for equal yield strength
of phases.
In Fig. S1, contour lines of equal values of the nor-
mal stresses σzz and σrr, as well as shear stresses τrz,
are presented. In Fig. S2, distributions of the normal
stresses σzz and σrr along the flat contact surface be-
tween the sample and the anvil are given.
Normal component σzz of the stress tensor (Figs.
S2,a and S1,a) grows almost linearly towards the sam-
ple’s center. Contour lines are vertical, which means
that stress σzz is independent of z. Normal compo-
nent σrr of the stress tensor (Figs. S2,b and S1,b)
grows also almost linearly along the radius but re-
duces from the contact surface to the plane of symme-
try. It has (in contrast to σzz) only a small reduction
near the symmetry axis, probably connected to re-
duction in volume due to phase transformation. Dis-
tribution of the normal component σφφ of the stress
tensor is very close to distribution of σrr here and for
all cases below, and that is why we do not present
a figure and do not discuss it later in the text. The
contribution of three normal stresses to the pressure
produces a tendency for the pressure drop near the
symmetry axis for large applied force.
Shear stress τzr (Fig. S1,c) is bounded by the max-
imum value of the yield strength in shear τy. Maxi-
mum values of the shear stress appear near the corner
at the contact surface of the sample. With an increase
of the applied axial force region with maximum pos-
sible value of the contact shear stress approaches the
center of the sample. Without phase transformation,
this region grows monotonously with increasing force.
With phase transformation, there is some reduction
in this region between steps 1 and 3, after which it
grows again. In this region, shear stress is practically
independent of r and reduces monotonously to zero
at the symmetry plane.
b) Phase transformations to a stronger high-
pressure phase.
Shear stress τzr at the contact surface (Fig. S3,c)
reaches the yield stress in shear in the major external
part of a sample before phase transformation starts.
At further loading, shear stress increases at the cen-
tral part of the disc, and the region with τzr > τy1
extends toward the periphery of a sample, repeating
approximately the plot c(r). At step 6, when phase
transformation is completed in the major part of a
sample, in some ring shear stress reaches the yield
strength in shear of the high-pressure phase. For this
case, the region in which τzr grows from the yield
strength in shear of the low-pressure phase to that
of the high-pressure phase coincides with the diffuse
interface between phases. The contour lines of τzr
are almost horizontal near the symmetry plane and
curved near the contact surface, where τzr is nonho-
mogeneous (Fig. S3,c). In the regions of constant
contact shear stress, τzr is practically independent of
r and reduces monotonously to zero at the symmetry
plane.
Distributions of the normal components σzz > p
and σrr < p of the stress tensor at the contact surface
(Figs. S4,a and b) are qualitatively similar to pressure
distribution. The difference σzz − σrr is proportional
to the local yield strength, which grows with concen-
tration c. Stress σzz practically does not vary along
the thickness of the sample. Normal component σrr
(Fig. S3, b) reduces from the contact surface to the
plane of symmetry. No reduction in σrr and p near
the symmetry axis is observed, in contrast to the case
with equal yield strength.
c) Phase transformations to a weaker phase.
Shear stress τzr (Fig. S5,c) is distributed very
heterogeneously. During compression, it reduces in
transforming regions due to reduction in the yield
strength until it reaches the yield strength of the high-
pressure phase in the completely transformed region
at the contact surface. Local oscillations can be seen
both at the contact surface and in the bulk. The nor-
mal components of the stress tensor σzz and σrr at
the contact surface are distributed similarly to the
pressure (Figs. S6,a and b). There is a plateau in
the same ring. Pressure drop in the region of arrested
phase transformation is larger for σrr than for pres-
sure and smaller or absent for σzz. The distribution
of σzz is practically independent of z, as it is for both
other cases. The normal component σrr reduces from
the contact surface to the symmetry plane.
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FIG. S1. Distribution of normal stress σzz (a), normal stress σrr (b), shear stress τzr (c) for the case with σy2 = σy1 for
different values of the dimensionless applied axial force F . 1: F = 4.29, 2: F = 4.83, 3: F = 5.50, 4: F = 6.09, 5: F = 6.73,
6: F = 7.44.
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FIG. S2. Distribution of normal axial stress σzz (a) and
normal radial stress σrr (b) along the radius of the contact
surface of a sample r for the case with σ2y = σ1y for
different values of the dimensionless applied axial force F .
1: F = 4.29, 2: F = 4.83, 3: F = 5.50, 4: F = 6.09,
5 : F = 6.73, 6 : F = 7.44.
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FIG. S3. Distribution of normal stress σzz (a), normal stress σrr (b), and shear stress τzr (c) for the case with σy2 = 5σy1 for
different values of the dimensionless applied axial force F . 1: F = 4.29, 2: F = 5.09, 3: F = 6.74, 4: F = 8.39, 5 : F = 11.05,
6 : F = 15.56.
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FIG. S4. Distribution of normal stress σzz (a) and σrr
(b) along the radius of the contact surface of a sample r
for the case with σ2y = 5σ1y for different values of the
dimensionless applied axial force F . 1: F = 4.29, 2: F =
5.09, 3: F = 6.74, 4: F = 8.39, 5 : F = 11.05, 6 : F =
15.56.
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FIG. S5. Distribution of normal stress σzz (a), normal stress σrr (b), and shear stress τzr (c) for the case with σy2 = 0.2σy1 for
different values of the dimensionless applied axial force F . 1: F = 4.38, 2: F = 4.68, 3: F = 4.80, 4: F = 5.62, 5 : F = 5.97,
6 : F = 6.10.
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FIG. S6. Distribution of normal stress σzz (a) and normal
stress σrr (b) along the radius of the contact surface of a
sample r for the case with σ2y = 0.2σ1y for different values
of the dimensionless applied axial force F . 1: F = 4.38,
2: F = 4.68, 3: F = 4.80, 4: F = 5.62, 5 : F = 5.97,
6 : F = 6.10.
